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(57) ABSTRACT

There is provided a wireless communication apparatus
which, when a connection request is received from a specific
apparatus in a state where an upper limit number of connec-
tions are established by the wireless communication appara-
tus, selects a target apparatus to be disconnected from among
aplurality of apparatuses which currently establish a wireless
connection with the wireless communication apparatus, dis-
connects a wireless connection with the target apparatus, and
establishes a wireless connection with the specific apparatus.
When the plurality of apparatuses includes a first type appa-
ratus which is inoperable according to a specific wireless
communication system, and a second type apparatus which is
operable according to the specific wireless communication
system, the wireless communication apparatus selects an
apparatus of a type as the target apparatus based on a discon-
nection priority determined in advance for the plurality of
types of apparatuses.

17 Claims, 12 Drawing Sheets
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(CASEB) APPARATUS LIST 50 FOR USE IN SELECTION OF T312
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(CASEC) APPARATUS LIST 50 FOR USE IN SELECTION OF T412
DISCON-
MAC USE INHIBITION
ADDRESS | CONNECTIONTIME | graryg | NEGHON |APPARATUS TYPEI p 5
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1
WIRELESS COMMUNICATION APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2013-205408, filed on Sep. 30, 2013, the
entire subject matter of which is incorporated herein by ref-
erence.

TECHNICAL FIELD

This specification discloses a wireless communication
apparatus which is operable as a base station of a wireless
network.

BACKGROUND

JP-A-2001-326658 discloses a network which includes a
plurality of communication apparatuses. A communication
apparatus (hereinafter, referred to as “management commu-
nication apparatus”) which manages the network confirms
the number of connected communication apparatuses cur-
rently being connected to the network if a connection request
is received from a communication apparatus outside the net-
work. In one embodiment, when the number of connected
communication apparatuses exceeds a predetermined value,
the management communication apparatus determines
whether there is a communication apparatus in a non-com-
munication state, and the communication apparatus in the
non-communication state is disconnected from the network.
As another example method for selecting a communication
apparatus which should be disconnected from the network,
there are disclosed a method in which a communication appa-
ratus connected to the network for the longest time is selected,
a method in which a communication apparatus which does
not access the network for the longest time is selected, a
method in which a communication apparatus which has the
smallest amount of data to be transmitted is selected, a
method in which a communication apparatus having lowest
communication priority is selected, and the like.

SUMMARY

Various types of apparatus are able to belong to a wireless
network. This specification provides a technique in which, in
a situation where various types of apparatuses belong to a
wireless network in which a wireless communication appa-
ratus operates as a base station, the wireless communication
apparatus can establish a wireless connection with a specific
apparatus using a new method when a wireless connection
request is received from the specific apparatus in a state where
the number of connections matches an upper limit number.

According to an illustrative embodiment of the present
invention, there is provided a wireless communication appa-
ratus including: a processor; and memory storing instructions
that, when executed by the processor, cause the wireless
communication apparatus to perform operations. The opera-
tions comprise in a state where a number of connections
which is a number of wireless connections currently being
established by the wireless communication apparatus operat-
ing as a base station of a wireless network matches an upper
limit number, receiving a first wireless connection request
from a first specific apparatus; when the first wireless con-
nection request is received from the first specific apparatus,
selecting a first target apparatus to be disconnected, from
among N1 apparatuses which currently establish a wireless
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connection with the wireless communication apparatus
(where N1 is an integer equal to or greater than two), wherein
when the N1 apparatuses include a plurality of types of appa-
ratuses including a first type apparatus which is inoperable
according to a specific wireless communication system, and a
second type apparatus which is operable according to the
specific wireless communication system, the selecting pref-
erentially selects, based on a disconnection priority deter-
mined in advance for the plurality of types of apparatuses, an
apparatus of a type having a highest disconnection priority as
the first target apparatus; transmitting a first disconnection
request to the first target apparatus to disconnect a wireless
connection with the first target apparatus; and establishing a
wireless connection with the first specific apparatus after the
wireless connection with the first target apparatus is discon-
nected.

According to the above configuration, when the first wire-
less connection request is received from the first specific
apparatus in a state where the number of connections matches
the upper limit number, the wireless communication appara-
tus selects the first target apparatus from among the N1 appa-
ratuses and disconnects the wireless connection with the first
target apparatus. As a result, since the number of connections
becomes less than the upper limit number, the wireless com-
munication apparatus establishes the wireless connection
with the first specific apparatus. In particular, when the N1
apparatuses include a plurality of types of apparatuses includ-
ing the first type apparatus which is inoperable according to
the specific wireless communication system, and a second
type apparatus which is operable according to the specific
wireless communication system, the wireless communication
apparatus preferentially selects an apparatus of a type having
highest disconnection priority as the first target apparatus.
Therefore, the wireless communication apparatus is able to
appropriately select the first target apparatus based on discon-
nection priority determined in advance from a viewpoint of
whether an apparatus is operable according to the specific
wireless communication system. That is, the wireless com-
munication apparatus is able to establish the wireless connec-
tion with the first specific apparatus using a new appropriate
method.

A control method for realizing the above-described wire-
less communication apparatus, a computer program, and a
non-transitory computer-readable recording medium having
the computer program recorded thereon are new and useful. A
system including the wireless communication apparatus and
any apparatus (for example, the first specific apparatus)
described above is new and useful.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects of the present invention will
become more apparent and more readily appreciated from the
following description of illustrative embodiments of the
present invention taken in conjunction with the attached
drawings, in which:

FIG. 1 shows the configuration of a communication sys-
tem;

FIG. 2 is a sequence diagram showing a case where a
printer establishes a wireless connection with an IV support
apparatus;

FIG. 3 is a sequence diagram showing a case where a
printer establishes a wireless connection with a legacy appa-
ratus;

FIG. 4 is a flowchart of response processing of a printer;

FIG. 5 is a flowchart of apparatus selection processing of a
printer;
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FIG. 6 is a flowchart of monitoring processing of a printer;

FIG. 7 is a sequence diagram of a case A where a discon-
nection request is transmitted to a legacy apparatus;

FIG. 8 is a sequence diagram of a case B where a discon-
nection request is transmitted to a legacy apparatus;

FIG. 9 is a sequence diagram of a case C where a discon-
nection request is transmitted to an IV support apparatus;

FIG. 10 is a sequence diagram of a case D where a discon-
nection request is transmitted to two apparatuses;

FIG. 11 is a sequence diagram continuing from FIG. 10 and
showing a case where a wireless connection of an IV support
apparatus is preferentially re-established; and

FIG. 12 is a sequence diagram of a case E where a wireless
connection with an apparatus, for which a wireless connec-
tion is disconnected earlier, is preferentially re-established.

DETAILED DESCRIPTION

(Configuration of System: FIG. 1)

A communication system 2 according to this illustrative
embodiment includes a printer PR and a plurality of mobile
terminals Ta to Tf. The printer PR and the mobile terminals Ta
and Tt are able to execute Wi-Fi communication as wireless
communication according to a Wi-Fi system defined by Wi-Fi
Alliance.

(Configuration of Printer PR)

The printer PR is a peripheral apparatus (that is, a periph-
eral apparatus of a Personal Computer (PC) or the like) which
is able to execute a printing function. The printer PR includes
an operating unit 12, a display unit 14, a printing execution
unit 16, a wireless Local Area Network (LAN) interface 20,
and a control unit 30. The respective units 12 to 30 are con-
nected to a bus line (reference numeral is omitted). Herein-
after, the interface is referred to as “I/F”.

The operating unit 12 includes a plurality of keys. The user
operates the operating unit 12 to input various instructions to
the printer PR. The display unit 14 is configured to display
various kinds of information. The printing execution unit 16
is an ink jet type or laser type printing mechanism.

The wireless LAN I/F 20 is configured to execute Wi-Fi
communication according to the Wi-Fi system. The Wi-Fi
system is, for example, a wireless communication system
which is provided to execute wireless communication accord-
ing to the 802.11 standard of IEEE (The Institute of Electrical
and Electronics Engineers, Inc.) and an equivalent standard
(for example, 802.11a, 11b, 11g, 11n, or the like). Specifi-
cally, the wireless LAN I/F 20 supports a Wi-Fi Direct (WFD)
system defined by Wi-Fi Alliance. Accordingly, the control
unit 30 is able to execute Wi-Fi communication through the
wireless LAN I/F 20 using a WFD system wireless network
(hereinafter, referred to as “WFDNW?).

The control unit 30 includes a CPU 32 and a memory 34.
The CPU 32 is a processor which executes various kinds of
processing according to a program 36 stored in the memory
34. The memory 34 is able to store an apparatus list 50 as well
as the program 36.

The apparatus list 50 is a list in which each relevant infor-
mation of each mobile terminal (for example, Ta), for which
a wireless connection is established by the printer PR, is
described. Each relevant information is information in which
a MAC address, a connection time, a use status, a disconnec-
tion time, an apparatus type, and an inhibition flag are asso-
ciated with one another. The “MAC address” is a MAC
address of a mobile terminal. The “connection time” is a time
when the printer PR establishes a wireless connection with a
mobile terminal. The “use status” represents a communica-
tion situation of print data according to a predetermined
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application program (hereinafter, referred to as “printing
application”) installed on a mobile terminal. The printing
application is an application program which is provided to
supply print data to the printer PR to cause the printer PR to
execute the printing function. The “disconnection time™ is a
time when the printer PR disconnects a wireless connection
with a mobile terminal. The “apparatus type” represents a
type of amobile terminal. The “inhibition flag” is a flag which
represents whether a wireless connection with a mobile ter-
minal is permitted to be established (that is, “ON™) or a
wireless connection is not permitted to be established (that is,
“OFF”) when the printer PR receives a connection request
from a mobile terminal.

The type of a mobile terminal is largely divided into a
legacy apparatus and a WFD apparatus. The WFD apparatus
is classified into an IV (Invitation) support apparatus and an
IV non-support apparatus. The legacy apparatus is an appa-
ratus which is inoperable according to the WFD system. The
WFD apparatus (that is, an IV support apparatus and an IV
non-support apparatus) is an apparatus which is operable
according to the WFD system. The IV support apparatus is an
apparatus which supports an Invitation Request signal, that is,
an apparatus which is able to establish a wireless connection
according to an Invitation Request signal. The IV non-support
apparatus is an apparatus which does not support an Invitation
Request signal, that is, an apparatus which is unable to estab-
lish a wireless connection according to an Invitation Request
signal. In the “apparatus type” in the apparatus list 50, any of
“legacy”, “IV support”, and “IV non-support™ is described. In
the apparatus list 50, while the inhibition flag is described in
association with the apparatus type “legacy”, no inhibition
flag is described in association with the apparatus type “IV
support” or “IV non-support”.

(Configuration of Mobile Terminals Ta to T)

Each of the mobile terminals Ta to Tfis a portable terminal
device, such as a mobile phone (for example, a smartphone),
a PDA, a notebook PC, a tablet PC, a mobile music playing
device, oramobile motion image playing device. Hereinafter,
the MAC addresses of the mobile terminals Ta to Tf are
respectively referred to as “MACa” to “MACT”.

The mobile terminal Ta is a legacy apparatus, and the
mobile terminals Tbh to Tf are WFD apparatuses. The mobile
terminals Tb and Tc are IV support apparatuses, and the
mobile terminals Td to Tt are IV non-support apparatus.

(WFD System)

Subsequently, the WFD system will be described. The
WFD system is a wireless communication system which is
described in the written standard “Wi-Fi Peer-to-Peer (P2P)
Technical Specification Version 1.1 (Wi-Fi Alliance, 2010)”
prepared by Wi-Fi Alliance.

In the standard of WFD, as a state of a WFD apparatus,
three states including a group owner state (hereinafter,
referred to as “G/O state™), a client state (hereinafter, referred
to as “CL state”), and a device state are defined. A WFD
apparatus is selectively operable in one state among the three
states.

A WFD apparatus in a G/O state (that is, G/O apparatus) is
an apparatus which forms a wireless network (that is,
WFDNW), in which the WFD apparatus operates as a base
station. A WFD apparatus in a CL state (thatis, CL apparatus)
is an apparatus which operates as a client station of the
WFDNW. A WFED apparatus in a device state (that is, device
apparatus) is an apparatus which does not belong to the
WEDNW.

A WFDNW to which both of a G/O apparatus and a CL.
apparatus belong is formed by, for example, any of the fol-
lowing two procedures. In the first procedure, a pair of device
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apparatuses executes wireless communication which is called
G/0 negotiation. Here, it is determined that one of the pair of
device apparatuses becomes a G/O state (that is, G/O appa-
ratus) and the other device apparatus becomes a CL state (that
is, CL apparatus). Then, the G/O apparatus forms a WFDNW
and establishes a wireless connection with the CL, apparatus.
Thus, a WFDNW to which both of a G/O apparatus and a CL.
apparatus belong is formed. That is, the WFD system is a
wireless communication system which has a procedure of
G/0 negotiation.

In the second procedure, a device apparatus is voluntarily
transited to a G/O state to form a WFDNW without executing
G/0 negotiation. In this case, after the WFDNW is formed,
another device apparatus is transited to a CL state to establish
awireless connection with the G/O apparatus without execut-
ing G/O negotiation. Accordingly, a WFDNW to which both
of'a G/O apparatus and a CL, apparatus belong is formed.

The G/O apparatus is able to execute wireless communi-
cation of target data with the CL apparatus without passing
through other apparatuses. Target data is data including infor-
mation of a network layer or higher layer (for example, an
application layer) of an OSI reference model, and includes,
for example, print data representing an image to be printed.
When a plurality of CL apparatuses participates in a
WFDNW formed by a G/O apparatus, the G/O apparatus is
able to relay wireless communication of target data between
a pair of CL apparatuses. Accordingly, in the WFDNW, each
apparatus is able to execute wireless communication of target
data without passing through an access point (hereinafter,
referred to as “AP”) provided separately from each apparatus.
That is, the WFD system is a wireless communication system
in which an AP is not used.

While the G/O apparatus is unable to execute wireless
communication of target data with a device apparatus which
does not belong to the WFDNW, the G/O apparatus executes
wireless communication of data for connection with a device
apparatus, thereby establishing a wireless connection with
the device apparatus. Accordingly, the G/O apparatus allows
the device apparatus to participate in the WFDNW.

The G/O apparatus executes wireless communication of
data for connection with a legacy apparatus which does not
belong to the WFDNW, thereby establishing a wireless con-
nection with the legacy apparatus. Accordingly, the G/O
apparatus allows the legacy apparatus to participate in the
WEDNW.

Data for connection (that is, data not including information
of the network layer) includes information of a lower layer
(for example, a physical layer, a data link layer, or the like)
than the network layer of the OSI reference model. Specifi-
cally, data for connection is classified into either of normal
connection data which does not include unique data to the
WFD system and WFD connection data which includes
unique data.

The normal connection data includes, for example, a Probe
Request/Response signals, Authentication Request/Re-
sponse signals, Association Request/Response signals, WSC
Exchange, 4-Way Handshake, and the like. The Probe
Request signal is a signal for searching for apparatuses (for
example, G/O apparatus, AP) which operates as a base station
of a wireless network, and the Probe Response signal is a
response signal to the Probe Request signal. The Authentica-
tion Request signal is a signal for confirming an authentica-
tion system, and the Authentication Response signal is a
response signal to the Authentication Request signal. The
Association Request signal is a signal for requesting a con-
nection, and the Association Response signal is a response
signal to the Association Request signal. WSC Exchange is a
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signal for supplying various kinds of information, such as
authentication information. 4-Way Handshake is a signal for
executing authentication.

The WFD connection data includes, as unique data to the
WFD system in addition to the normal connection data, for
example, Invitation Request/Response signals, Provision
Discovery Request/Response signals, and the like. The Invi-
tation Request signal is a signal which prompts participation
in the WFDNW, and the Invitation Response is a response
signal to the Invitation Request signal. The Provision Discov-
ery Request signal is a signal for confirming a Wi-Fi Protected
Setup (WPS) system (for example, a push-button system, a
PIN code system, or the like), and the Provision Discovery
Response signal is a response signal to the Provision Discov-
ery Request signal. Hereinafter, “Request” and “Response”
are respectively referred to as “Req.” and “Res.”.

That is, the legacy apparatus executes wireless communi-
cation of normal connection data with the AP to establish a
wireless connection with the AP and is able to participate as a
so-called station in a wireless network formed by the AP.
Similarly, the legacy apparatus executes wireless communi-
cation of normal connection data with the G/O apparatus to
establish a wireless connection with the G/O apparatus and is
able to participate as a station in the WFDNW.

A device apparatus (that is, an apparatus which is operable
according to the WFD system) executes wireless communi-
cation of'any of normal connection data and WFD connection
data with a G/O apparatus according to the situation to estab-
lish a wireless connection with the G/O apparatus and is able
to participate in the WFDNW. When the device apparatus
executes wireless communication of only normal connection
data, it can be said that the device apparatus participates as a
station in the WFDNW. This is because the device apparatus
does not execute wireless communication of unique data to
the WFD system. When the device apparatus executes wire-
less communication of WFD connection data, it can be said
that the device apparatus participates as a CL apparatus in the
WEDNW.

As described above, the device apparatus may participate
as a station in the WFDNW or may participate as a CL
apparatus in the WFDNW. Hereinafter, a station and CL
apparatus are referred to as “client station” without distin-
guishing them.

In a G/O apparatus, usually, an upper limit number of client
stations, which are able to belong to the WFDNW formed by
the G/O apparatus, is determined in advance. In other words,
in the G/O apparatus, the upper limit number of wireless
connections which are able to be established by the G/O
apparatus simultaneously is determined in advance based on
a memory capacity of the wireless LAN I/F or the like. In this
illustrative embodiment, the printer PR operates as a G/O
apparatus to form a WFDNW, and the upper limit number of
wireless connections which are able to be established by the
printer PR as the G/O apparatus is “4”. However, in a modi-
fied illustrative embodiment, the upper limit number may not
be “4”, and any value may be used insofar as the value is an
integer equal to or greater than “2”.

(Processing in which Printer PR Establishes Wireless Con-
nection with IV Support Apparatus: FIG. 2)

Subsequently, processing in which the printer PR estab-
lishes wireless connection with the mobile terminal Tb,
which is an IV support apparatus, will be described referring
to FIG. 2. In this illustrative embodiment, the CPU 32 of the
printer PR causes the state of the printer PR to be transited
from a device state to a G/O state to form a WFDNW with
power-on of the printer PR as a trigger without executing G/O
negotiation. In this stage, no client station belongs to the
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WFDNW. That is, the WFDNW to which the printer PR as the
G/O apparatus belongs is formed.

In T10, the user of the mobile terminal Tb executes a
predetermined operation on the operating unit 12 of the
printer PR. The predetermined operation is an operation
which causes the printer PR to establish a wireless connec-
tion, and is, for example, an operation according to a WPS
(that is, automatic wireless setup) push-button system.

In T11, the user of the mobile terminal Th executes an
activation operation to activate the printing application and a
printing operation to designate print data representing an
image to be printed by the printer PR on the mobile terminal
Th.

In T12, the mobile terminal Tb transmits a Probe Req.
signal to the printer PR. The Probe Req. signal includes
MACDb which is the MAC address of the mobile terminal Tb,
and peer to peer (P2P) information representing that the
mobile terminal Tb is a WFD apparatus.

In'T14, ifthe Probe Req. signal is received from the mobile
terminal Th, the CPU 32 of the printer PR transmits a Probe
Res. signal to the mobile terminal Tb.

In T16, when the Probe Res. signal is received from the
printer PR, the mobile terminal Tb transmits a Provision
Discovery Req. signal to the mobile terminal Th. The Provi-
sion Discovery Req. signal includes support information rep-
resenting the mobile terminal Tb, which supports the Invita-
tion Req. signal. When the mobile terminal Tb is an IV non-
support apparatus, the Provision Discovery Req. signal does
not include the support information.

In T18, when the Provision Discovery Req. signal is
received from the mobile terminal Tb, the CPU 32 of the
printer PR transmits a Provision Discovery Res. signal to the
mobile terminal Tb.

In T20, when the Provision Discovery Res. signal is
received from the printer PR, the mobile terminal Tb trans-
mits a connection request (that is, an Association Request
signal) to the printer PR after communication of an Authen-
tication Request signal and an Authentication Response sig-
nal ends.

In T22, when the connection request is received from the
mobile terminal Tb, the CPU 32 of the printer PR executes
communication of various signals (for example, an Associa-
tion Response signal, WSC Exchange, and 4-Way Hand-
shake) for establishing a wireless connection with the mobile
terminal Th. Accordingly, the CPU 32 establishes a wireless
connection with the mobile terminal Tb to allow the mobile
terminal Tb to participate as a client station (specifically, a CL.
apparatus) in the WFDNW, in which the printer PR operates
as the G/O apparatus.

In T24, the CPU 32 of the printer PR registers relevant
information of the mobile terminal Tb in the apparatus list 50
(see FIG. 1). Specifically, the CPU 32 describes “MACb”,
“current time”, and “unused” included in the Probe Req.
signal of T12 as “MAC address”, “connection time”, and “use
status”. The CPU 32 describes “IV support” as “apparatus
type” based on the support information included in the Pro-
vision Discovery Req. signal of T16. When the mobile termi-
nal Tb is an IV non-support apparatus, the Provision Discov-
ery Req. signal does not include the support information, and
thus the CPU 32 describes “IV non-support™ as “apparatus
type”. In T24, the CPU 32 does not describe “disconnection
time”. Since the mobile terminal Tb is not a legacy apparatus,
the CPU 32 does not describe “inhibition flag”.

In T26, the mobile terminal Tb transmits print data desig-
nated by the printing operation of T11 to the printer PR using
the WEDNW. Print data includes MACb of the mobile termi-
nal Tb.
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In T28, when print data including MACD is received from
the mobile terminal Tb, the CPU 32 of the printer PR changes
the “use status™ associated with MACb in the apparatus list
50, that is, “use status” included in the related information of
the mobile terminal Tb from “unused” to “in use”. Then, in
T30, the CPU 32 causes the printing execution unit 16 to start
printing of an image represented by received print data.

In T32, the CPU 32 detects that the reception of all print
data from the mobile terminal Tb is completed. In this case, in
T34, the CPU 32 of the printer PR changes “use status”
associated with MACDb in the apparatus list 50, that is, “use
status” included in the relevant information of the mobile
terminal Tb from “in use” to “used”.

(Processing in which Printer Establishes Wireless Connec-
tion with a Legacy Apparatus: FIG. 3)

Subsequently, processing in which the printer PR estab-
lishes a wireless connection with the mobile terminal Ta,
which is a legacy apparatus, will be described referring to
FIG. 3. T110 and T111 are similar to T10 and T11 of FIG. 2.

In T112, the mobile terminal Ta transmits a Probe Req.
signal to the printer PR. The Probe Req. signal includes
MACa which is the MAC address of the mobile terminal Ta,
but does not include P2P information since the mobile termi-
nal Ta is a legacy apparatus. T114 and T120 are similar to T14
and T20 of FIG. 2. The mobile terminal Ta is a legacy appa-
ratus, and thus, unlike the case of FIG. 2, communication of a
Provision Discovery Req. signal and a Provision Discovery
Res. signal, which are unique data to the WFD system, is not
performed. T122 is similar to T22 of FIG. 2. Accordingly, the
CPU 32 establishes a wireless connection with the mobile
terminal Ta to allow the mobile terminal Ta to participate as a
client station (specifically, a station) in the WFDNW, in which
the printer PR operates as the G/O apparatus.

In T124, the CPU 32 of the printer PR registers relevant
information of the mobile terminal Ta in the apparatus list 50
(see FIG. 1). Specifically, the CPU 32 describes “MACa”,
“current time”, and “unused” included in Probe Req. signal of
T112 as “MAC address”, “connection time”, and “use sta-
tus”. The CPU 32 describes “legacy apparatus” as “apparatus
type” based on P2P information not included in the Probe
Req. signal of T112. The CPU 32 describes “OFF” as “inhi-
bition flag”. In T124, the CPU 32 does not describe “discon-
nection time”. T126 to T134 are similar to T26 to T34 of FIG.
2.

(Response Processing of Printer: FIG. 4)

Subsequently, response processing which is executed by
the CPU 32 of the printer PR will be described referring to
FIG. 4. In S2, the CPU 32 monitors reception of a connection
request (that is, Association Request signal, see T20 of FIG. 2,
T120 of FIG. 3) from a specific mobile terminal (for example,
the mobile terminals Ta to Tf). When the connection request
is received from the specific mobile terminal, the CPU 32
determines to be YES in S2, and proceeds to S4.

In S4, the CPU 32 determines whether the number of
wireless connections (hereinafter, referred to as “the number
of connections”) currently established by the printer PR
matches the upper limit number “4”. Specifically, the CPU 32
first extracts the number of relevant information with the
disconnection time not described from the apparatus list 50.
The number of relevant information extracted matches the
number of connections of the printer PR. Then, when the
number of relevant information extracted is less than “4”, the
CPU 32 determines that the number of connections does not
match the upper limit number (NO in S4), skips S6 to S60,
and proceeds to S62. When the number of relevant informa-
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tion extracted is “4”, the CPU 32 determines that the number
of connections matches the upper limit number (YES in S4)
and proceeds to S6.

In S6, the CPU 32 determines whether the “inhibition flag”
included in the relevant information of the specific mobile
terminal is “ON” referring to the apparatus list 50. The con-
nection request received from the specific mobile terminal in
S2 includes the MAC address of the specific mobile terminal.
When “ON” is described as “inhibition flag” in association
with the MAC address included in the connection request, the
CPU 32 determines to be YES in S6 and proceeds to S8.

In S8, the CPU 32 determines that a wireless connection
with the specific mobile terminal is unable to be established,
and transmits a rejection notification to the specific mobile
terminal. That is, the CPU 32 does not establish the wireless
connection with the specific mobile terminal in response to
the connection request received in S2. If S8 ends, the response
processing ends.

In S6, when “inhibition flag” which is associated with the
MAC address included in the connection request is not “ON”,
the CPU 32 determines to be NO in S6 and proceeds to S10.
When the MAC address included in the connection request is
not present in the apparatus list 50, when “inhibition flag”
which is associated with the MAC address included in the
connection request is “OFF”; or when “inhibition flag” itself
is not described in association with the MAC address
included in the connection request, the CPU 32 determines to
be NO in S6.

In S10, the CPU 32 executes apparatus selection process-
ing referring to the apparatus list 50. That is, the CPU 32
attempts to select a mobile terminal to be disconnected, for
which a wireless connection should be disconnected, from
among mobile terminals, for which a wireless connection
with the printer PR is established.

In S50, the CPU 32 determines whether a mobile terminal
to be disconnected could be selected in the apparatus selec-
tion processing of S10. When a mobile terminal to be discon-
nected could not be selected, the CPU 32 determines to be NO
in S50 and proceeds to S8. When a mobile terminal to be
disconnected could be selected, that is, when relevant infor-
mation of a mobile terminal to be disconnected could be
selected from the apparatus list 50, the CPU 32 determines to
be YES in S50 and proceeds to S52. Hereinafter, the relevant
information selected in S10 is referred to as “selected relevant
information”.

In S52, the CPU 32 disconnects a wireless connection with
the mobile terminal to be disconnected. Specifically, the CPU
32 transmits a disconnection request including the MAC
address included in the selected relevant information to the
mobile terminal to be disconnected and receives a response
signal from the mobile terminal to be disconnected. Accord-
ingly, a wireless connection between the printer PR and the
mobile terminal to be disconnected is disconnected, and the
number of connections of the printer PR becomes less than
the upper limit number “4”.

In S54, the CPU 32 determines the apparatus type of the
mobile terminal to be disconnected (that is, the mobile termi-
nal for which the wireless connection is disconnected in S52)
referring to the selected relevant information. When the appa-
ratus type is “legacy”, the process proceeds to S56, when the
apparatus type is “IV support”, the process proceeds to S58,
and when the apparatus type is “IV non-support”, the process
proceeds to S60.

In S56, S58, and S60, the CPU 32 updates the apparatus list
50. Specifically, in S56, the CPU 32 describes the current time
as “disconnection time” included in the selected relevant
information and changes “inhibition flag” included in the
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selected relevant information from “OFF” to “ON”. In S58,
the CPU 32 describes the current time as “disconnection
time” included in the selected relevant information. In S60,
the CPU 32 deletes the selected relevant information from the
apparatus list 50. If S56, S58, or S60 ends, the process pro-
ceeds to S62.

In S62, the CPU 32 executes communication (see T22 of
FIG. 2, T122 of FIG. 3) for establishing a wireless connection
with a specific mobile terminal. Accordingly, the CPU 32
establishes a wireless connection with the specific mobile
terminal to allow the specific mobile terminal to participate as
a client station in the WFDNW, in which the printer PR
operates as the G/O apparatus.

Next, in S64, the CPU 32 registers relevant information of
the specific mobile terminal in the apparatus list 50. This
processing is as described in T24 of FIG. 2 and T124 of FIG.
3.

(Apparatus Selection Processing: FIG. 5)

The details of the apparatus selection processing of S10 of
FIG. 4 will be described referring to FIG. 5. Hereinafter, the
CPU 32 executes each kind of processing referring to the
apparatus list 50.

In S12, the CPU 32 determines the number of used legacy
apparatuses among respective apparatuses for which a wire-
less connection with the printer PR is established. Specifi-
cally, the CPU 32 extracts relevant information, in which the
disconnection time is not described, the use status “used” is
described, and the apparatus type “legacy” is described, refer-
ring to the apparatus list 50. When it is determined that the
number of relevant information extracted (that is, the number
of' used legacy apparatuses) is “0”, the CPU 32 proceeds to
S22.

In S12, when it is determined that only one relevant infor-
mation is extracted, in S14, the CPU 32 selects the one rel-
evant information to select one used legacy apparatuses as a
mobile terminal to be disconnected.

In S12, when it is determined that two or more relevant
information are extracted, in S16, the CPU 32 determines
each ofused legacy apparatuses as an apparatus to be selected
which is an option for selecting a mobile terminal to be
disconnected. Specifically, the CPU 32 determines the two or
more relevant information as relevant information to be used
in S40 to S44. If S16 ends, the process proceeds to S40.

In S22, the CPU 32 determines the number of used IV
support apparatuses among respective apparatuses, for which
a wireless connection with the printer PR is established. Spe-
cifically, the CPU 32 extracts relevant information, in which
the disconnection time is not described, the use status “used”
is described, and the apparatus type “IV support” is
described, referring to the apparatus list 50. When it is deter-
mined that the number of relevant information extracted (that
is, the number of used IV support apparatuses) is “0”, the
CPU 32 proceeds to S32.

In S22, when it is determined that only one relevant infor-
mation is extracted, in S24, the CPU 32 selects the one rel-
evant information to select one used IV support apparatuses
as a mobile terminal to be disconnected.

In S22, when it is determined that two or more relevant
information are extracted, in S26, the CPU 32 determines
each of used IV support apparatuses as an apparatus to be
selected which is an option for selecting a mobile terminal to
be disconnected. If S26 ends, the process proceeds to S40.

In S32, the CPU 32 determines the number of used IV
non-support apparatus among respective apparatuses, for
which a wireless connection with the printer PR is estab-
lished. Specifically, the CPU 32 extracts relevant information,
in which the use status “used” is described and the apparatus
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type “IV non-support” is described, from the apparatus list
50. When it is determined that the number of relevant infor-
mation extracted (that is, the number of used IV non-support
apparatus) is “0”, the CPU 32 ends the processing of FIG. 5§
without selecting a mobile terminal to be disconnected. In this
case, it is determined to be NO in S50 of FIG. 4.

In S32, when it is determined that only one relevant infor-
mation is extracted, in S34, the CPU 32 selects the one rel-
evant information to select one used IV non-support appara-
tus as a mobile terminal to be disconnected.

In S32, when it is determined that two or more relevant
information are extracted, in S36, the CPU 32 determines
each of used IV non-support apparatuses as an apparatus to be
selected which is an option for selecting a mobile terminal to
be disconnected. If S36 ends, the process proceeds to S40.

In S40 to S44, the CPU 32 selects one apparatus out of two
or more apparatuses to be selected (that is, two or more used
legacy apparatuses, two or more used [V support apparatuses,
or two or more used IV non-support apparatuses). Specifi-
cally, the CPU 32 selects one apparatus referring to the radio
field intensity (and if necessary, the connection time) of each
of the two or more apparatuses.

In S40, the CPU 32 determines the number of apparatuses
having weakest radio field intensity out of the two or more
apparatuses to be selected. For example, the CPU 32 trans-
mits a predetermined signal to each of two or more MAC
addresses included in two or more extracted relevant infor-
mation with the MAC address as a transmission destination,
and receives a response signal. Then, the CPU 32 can measure
the radio field intensity of each of the two or more apparatuses
to be selected. The radio field intensity is expressed in three
stages of “strong”, “middle”, and “weak”. The CPU 32 deter-
mines whether the number of apparatuses having weakest
radio field intensity is “1” or equal to or greater than “2”
referring to the radio field intensity of each of the two or more
apparatuses to be selected.

In S40, when it is determined that the number of appara-
tuses having weakest radio field intensity is “1”, the CPU 32
proceeds to S42. For example, if a first apparatus, a second
apparatus, and a third apparatus are respectively “strong”,
“middle”, and “weak”, the number of apparatus having weak-
est radio field intensity is “17, and thus the process proceeds
to S42.

In S42, the CPU 32 selects relevant information of appa-
ratus having weakest radio field intensity. That is, the CPU 32
selects one apparatus having weakest radio field intensity as a
mobile terminal to be disconnected. If S42 ends, the process-
ing of FIG. 5 ends.

In S40, when it is determined that the number of appara-
tuses having weakest radio field intensity is equal to or greater
than “2”, the CPU 32 proceeds to S44. For example, if a first
apparatus, a second apparatus, and a third apparatus are
respectively “strong”, “middle”, and “middle”, the number of
apparatuses having weakest radio field intensity is “2”, and
thus the process proceeds to S44.

In S44, the CPU 32 selects relevant information of one
apparatus, in which the oldest time is described as “connec-
tion time”, out of two or more relevant information of two or
more apparatuses having weakest radio field intensity. That
is, the CPU 32 selects one apparatus having the oldest con-
nection time as a mobile terminal to be disconnected. If S44
ends, the processing of FIG. 5 ends.

(Reason for Use of Selection Method of FIG. 5)

As described above, in the processing of FIG. 5, while an
apparatus having the use status “used” can be selected as a
mobile terminal to be disconnected, an apparatus having the
use status “unused” or “in use” is not selected (that is, when
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“0”inS12, “0”in S22, and “0”” in S32, a mobile terminal to be
disconnected is not selected). In used apparatus, communi-
cation of all print data ends, and thus there is a low possibility
that communication is executed with the printer PR. For this
reason, even if a wireless connection with used apparatus is
disconnected, there is a low possibility that the user of the
apparatus feels inconvenience. In an unused apparatus, while
awireless connection with the printer PR is established, com-
munication of print data is not yet started, and thus there is a
high possibility that the user of the apparatus desires to cause
the printer PR to execute the printing function. In in-use
apparatus, communication of print data is executed between
the apparatus and the printer PR. Therefore, if a wireless
connection with an unused or an in-use apparatus is discon-
nected, there is a high possibility that the user of the apparatus
feels inconvenience, and thus a method of preventing discon-
nection of a wireless connection with those apparatuses is
used.

A legacy apparatus is preferentially selected as a mobile
terminal to be disconnected over an [V support apparatus and
an IV non-support apparatus (that is, a WFD apparatus) (i.e.,
the processing of S12 is executed earlier than the processing
of S22 and S32). Even if an instruction (for example, the
operation of T111 of FIG. 3) is not given from the user after
a wireless connection with the printer PR is disconnected due
to reception of a disconnection request from the printer PR, a
legacy apparatus is able to automatically transmit a connec-
tion request to the printer PR. If an instruction (for example,
the operation of T11 of FIG. 2) is not given from the user or
the Invitation Req. signal is not received from the printer PR
after a wireless connection with the printer PR is discon-
nected due to reception of the disconnection request from the
printer PR, a WFD apparatus is unable to transmit a connec-
tion request to the printer PR. That is, a legacy apparatus
automatically transmits a connection request to the printer
PR, whereby it is possible to comparatively easily re-estab-
lish a wireless connection with the printer PR compared to a
WFD apparatus. Therefore, a method of preferentially select-
ing alegacy apparatus as a mobile terminal to be disconnected
is used.

An 1V support apparatus is preferentially selected as a
mobile terminal to be disconnected over an IV non-support
apparatus (that is, the processing of S22 is executed earlier
than the processing of S32). An [V support apparatus is able
to re-establish a wireless connection with the printer PR
according to the Invitation Req. signal. An IV non-support
apparatus is unable to re-establish a wireless connection with
the printer PR in response to the Invitation Req. signal. That
is, an IV support apparatus is able to comparatively easily
re-establish a wireless connection with the printer PR com-
pared to an IV non-support apparatus. Therefore, a method of
selecting preferentially an IV support apparatus as a mobile
terminal to be disconnected is used.

An apparatus having weakest radio field intensity is pref-
erentially selected as a mobile terminal to be disconnected
(see S40). There is a high possibility that an apparatus having
weakestradio field intensity is present at a location away from
the printer PR. Accordingly, there is a low possibility that the
user of the apparatus desires to cause the printer PR to execute
the printing function. Therefore, even if a wireless connection
with the apparatus is disconnected, there is a low possibility
that the user of the apparatus feels inconvenience. Therefore,
a method of preferentially selecting an apparatus having
weakest radio field intensity as a mobile terminal to be dis-
connected is used.

An apparatus having the oldest connection time is prefer-
entially selected as a mobile terminal to be disconnected (see
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S44). There is a high possibility that, for example, when the
user of an apparatus having a new connection time is not
satisfied with the printing result of the printer PR, the user
causes the printer PR to execute the printing function again.
Accordingly, if a wireless connection with an apparatus hav-
ing newer connection time is disconnected, there is a high
possibility that the user of the apparatus feels inconvenience.
Therefore, a method of preferentially selecting an apparatus
having the oldest connection time as a mobile terminal to be
disconnected is used.

(Monitoring Processing of Printer: FIG. 6)

Subsequently, the details of monitoring processing which
is executed by the CPU 32 of the printer PR will be described
referring to FIG. 6. In the monitoring processing, the CPU 32
updates the apparatus list 50 (see FIG. 1) according to an
event. Accordingly, the CPU 32 is able to re-establish a wire-
less connection with a legacy apparatus or an IV support
apparatus.

In S102, the CPU 32 determines whether there is a legacy
apparatus on which a predetermined period (for example, 5
minutes) has elapsed from the disconnection time. Specifi-
cally, the CPU 32 first acquires one or more relevant infor-
mation, in which the apparatus type “legacy” is described,
from the apparatus list 50. Then, the CPU 32 calculates the
difference between “disconnection time” included in the rel-
evant information and the current time for each of the one or
more relevant information. When there is relevant informa-
tion (hereinafter, referred to as “target relevant information™)
having the difference greater than the predetermined period
out of the one or more relevant information, the CPU 32
determines to be YES in S102 and proceeds to S104. When
there is no target relevant information out of the one or more
relevant information, the CPU 32 determines to be NO in
S102 and proceeds to S106.

In S104, the CPU 32 deletes the target relevant information
from the apparatus list 50. That is, the CPU 32 deletes relevant
information of a legacy apparatus, on which the predeter-
mined period has elapsed from the disconnection time, from
the apparatus list 50. Accordingly, for a legacy apparatus in
which the inhibition flag “ON” is described, it is not deter-
mined to be YES in S6 of FIG. 4. As a result, when an
inhibition flag is present (that is, in case of the inhibition flag
“ON”), while a connection request from a legacy apparatus is
rejected based on the presence of the inhibition flag, the
inhibition flag is deleted from the apparatus list 50, whereby
it is possible to establish a wireless connection with the legacy
apparatus in response to the connection request from the
legacy apparatus. If S104 ends, the process returns to S102.

In S106, the CPU 32 determines whether disconnection of
a wireless connection with any mobile terminal, for which a
wireless connection with the printer PR is established, is
detected. Specifically, when a disconnection request is
received from any mobile terminal, the CPU 32 determines to
be YES in S106. The disconnection request includes the MAC
address of the mobile terminal. The CPU 32 transmits a
connection confirmation signal regularly in processing (not
shown) to monitor reception of a response signal from each
mobile terminal, for which a wireless connection with the
printer PR is established. The response signal includes the
MAC address of the mobile terminal. Accordingly, the CPU
32 compares each MAC address registered in the apparatus
list 50 and the MAC address included in each response signal,
thereby specifying a mobile terminal (that is, the MAC
address) which has not transmitted a response signal. When a
mobile terminal which has not transmitted a response signal
is specified, the CPU 32 determines to be YES in S106.
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In S108, the CPU 32 deletes relevant information of a
mobile terminal, for which disconnection of a wireless con-
nection is detected, from the apparatus list 50. That is, the
CPU 32 deletes the relevant information including the MAC
address of the mobile terminal, for which disconnection of a
wireless connection is detected.

Next, in S110, the CPU 32 determines whether there are
one or more mobile terminals for which a wireless connection
should be re-established. Specifically, when there are one or
more relevant information (hereinafter, referred to as “dis-
connection relevant information”), in which the disconnec-
tion time is described, referring to the apparatus list 50, the
CPU 32 determines that there are one or more mobile termi-
nals for which a wireless connection should be re-established
(YES in S110) and proceeds to S112. When there is no dis-
connection relevant information, the CPU 32 determines that
there is no mobile terminal for which a wireless connection
should be re-established (NOin S110) and returns to S102. As
described above, in the apparatus list 50, while the discon-
nection time can be described in relevant information of a
legacy apparatus or an [V support apparatus (see S56 and S58
of FIG. 4), the disconnection time is not described in relevant
information of an IV non-support apparatus (see S60).

In S112, the CPU 32 determines whether there are one or
more IV support apparatus for which a wireless connection
should be re-established. Specifically, when there are one or
more relevant information (hereinafter, referred to as “sup-
port disconnection relevant information™), in which appara-
tus type “IV support”, out of one or more disconnection
relevant information, the CPU 32 determines that there are
one or more [V support apparatus for which a wireless con-
nection should be re-established (YES in S112) and proceeds
to S114. When there is no support disconnection relevant
information, the CPU 32 determines that there is no IV sup-
port apparatus for which a wireless connection should be
re-established (NO in S112) and proceeds to S118.

In S114, the CPU 32 transmits an Invitation Req. signal to
one IV support apparatus out of one or more IV support
apparatuses, for which a wireless connection should be re-
established. Specifically, when there is only one support dis-
connection relevant information, the CPU 32 transmits the
Invitation Req. signal with the MAC address included in the
one support disconnection relevant information as a transmis-
sion destination. When there are two or more support discon-
nection relevant information, the CPU 32 transmits the Invi-
tation Req. signal with the MAC address associated with the
oldest disconnection time out of two or more MAC addresses
included in the two support disconnection relevant informa-
tion as a transmission destination.

Next, in S116, the CPU 32 deletes the relevant information
including the MAC address of the transmission destination of
the Invitation Req. signal of S114 from the apparatus list 50.
That is, the CPU 32 deletes the relevant information of the IV
support apparatus of the transmission destination of the Invi-
tation Req. signal. If S116 ends, the process returns to S102.

When the Invitation Req. signal is transmitted to the IV
support apparatus, usually, the CPU 32 receives an Invitation
Res. signal from the IV support apparatus. Thereafter, the
CPU 32 receives a connection request (that is, an Association
Req. signal) from the IV support apparatus, and thus deter-
mines to be YES in S2 of FIG. 4. As a result, the CPU 32 is
able to re-establish a wireless connection with the IV support
apparatus (S62 of FIG. 4).

In a stage where S118 (that is, when there is no IV support
apparatus for which a wireless connection should be re-es-
tablished) is executed, all of one or more disconnection rel-
evant information include the apparatus type “legacy”. This is
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because itis determined in S112 that there is no disconnection
relevant information including the apparatus type “IV sup-
port” and in S60 of FIG. 4, relevant information of an IV
non-support apparatus, for which a wireless connection is
disconnected, is deleted. In a stage where S118 is executed,
all of one or more disconnection relevant information are
relevant information of a legacy apparatus on which the pre-
determined period (see S102) has not elapsed from the dis-
connection time. This is because relevant information of a
legacy apparatus, on which the predetermined period has
elapsed from the disconnection time, is deleted in S104.

In S118, when there is only one disconnection relevant
information, the CPU 32 deletes the one disconnection rel-
evant information from the apparatus list 50. When there are
two or more disconnection relevant information, the CPU 32
deletes one disconnection relevant information including the
oldest disconnection time out of the two or more disconnec-
tion relevant information from the apparatus list 50. Accord-
ingly, the CPU 32 is able to delete relevant information of a
legacy apparatus, on which the predetermined period has not
elapsed from the disconnection time, from the apparatus list
50. As aresult, when a connection request is received from the
legacy apparatus (YES in S2 of FIG. 4), the printer PR is able
to re-establish a wireless connection with the legacy appara-
tus (NO in S6). If S118 ends, the process returns to S102.

As described above, in the processing of FIG. 6, when there
are both of an IV support apparatus and a legacy apparatus for
which a wireless connection should be re-established, the
printer PR preferentially re-establishes a wireless connection
with the IV support apparatus (YES in S112). The reason is as
follows. If a method of preferentially re-establishing a wire-
less connection with the legacy apparatus is used, the printer
PR is unable to re-establish a wireless connection with the
legacy apparatus until a connection request is automatically
transmitted from the legacy apparatus. In contrast, if a method
of preferentially re-establishing a wireless connection with
the IV support apparatus is used, the printer PR is able to
transmit the Invitation Req. signal to the IV support apparatus
immediately after the number of connections of the printer
PR becomes less than the upper limit number (S114), and as
a result, it is possible to re-establish a wireless connection
with the IV support apparatus promptly. According to this
illustrative embodiment, the printer PR is able to re-establish
awireless connection with an apparatus (thatis, an IV support
apparatus), for which a wireless connection should be re-
established, promptly after the number of connections of the
printer PR becomes less than the upper limit number.

(Case A: FIG. 7)

Subsequently, various specific cases which are realized by
the operation of the printer PR described referring to FIGS. 2
to 6 will be described. In an initial state of FIG. 7, the printer
PR establishes a wireless connection with each of four mobile
terminals Ta to Td. That is, the number of connections of the
printer PR reaches the upper limit number “4”.

In T210, when a connection request is received from the
mobile terminal Te (YES in S2 of FIG. 4), the printer PR
determines that the number of connections of the printer PR
matches the upper limit number (YES in S4), and determines
that the inhibition flag of the mobile terminal Te is not “ON”
(NO in S6). In this case, in T212, the printer PR selects a
mobile terminal to be disconnected referring to an upper
apparatus list 50 of FIG. 7 (S10). Specifically, in T212, the
printer PR selects the mobile terminal Ta (that is, relevant
information including “MACa”) which is a used legacy appa-
ratus (“1” in S12 of FIG. 5, S14).

InT214, the printer PR transmits a disconnection request to
the mobile terminal Ta to disconnect the wireless connection
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with the mobile terminal Ta (S52 of FIG. 4). Accordingly, the
number of connections of the printer PR becomes less than
the upper limit number. Then, in T216, the printer PR
describes the disconnection time and the inhibition flag “ON”
in the relevant information of the mobile terminal Ta (S56).

In'T220, the printer PR executes communication of various
signals for establishing a wireless connection with the mobile
terminal Te to establish a wireless connection with the mobile
terminal Te (S62 of FIG. 4). Accordingly, the number of
connections of the printer PR reaches the upper limit number
again. Then, in T222, the printer PR registers the relevant
information of the mobile terminal Te in the apparatus list 50
(S64).

Even if an instruction is not given from the user after a
wireless connection with the printer PR is disconnected due
to reception of the disconnection request (1214) from the
printer PR, the mobile terminal Ta, which is a legacy appara-
tus, automatically transmits a connection request to the
printer PR.

In T224, when the connection request is received from the
mobile terminal Ta (YES in S2 of FIG. 4), the printer PR
determines that the number of connections of the printer PR
matches the upper limit number (YES in S4), and determines
that the inhibition flag of the mobile terminal Ta is “ON”
(YES in S6). Accordingly, in T226, the printer PR transmits a
rejection notification to the mobile terminal Ta and does not
establish a wireless connection with the mobile terminal Ta.

As described above, in this illustrative embodiment, the
printer PR does not disconnect a wireless connection with
other apparatuses even if the connection request is received
from the mobile terminal Ta (T224) in a state where the
number of connections of the printer PR matches the upper
limit number before a predetermined period elapses from a
time when the wireless connection with the mobile terminal
Ta, which is a legacy apparatus, is disconnected. Therefore, it
is possible to suppress the occurrence of a case where a
wireless connection with other apparatuses is disconnected in
response to the connection request automatically transmitted
from the mobile terminal Ta in a situation where only a short
time has elapsed after the wireless connection with the mobile
terminal Ta is disconnected.

In T227, the printer PR determines that the predetermined
period has elapsed after the wireless connection with the
mobile terminal Ta, which is a legacy apparatus, is discon-
nected (YES in S102 of FIG. 6), and deletes the relevant
information of the mobile terminal Ta from the apparatus list
50 (S104).

Thereafter, in T228, when a connection request is received
from the mobile terminal Ta (YES in S2 of F1G. 4), the printer
PR determines that the number of connections of the printer
PR matches the upper limit number (YES in S4), and deter-
mines that the inhibition flag of the mobile terminal Ta is not
“ON”(NO1in S6). In T227, the relevant information including
the inhibition flag of the mobile terminal Ta is deleted from
the apparatus list 50. In this case, in T230, the printer PR
selects a mobile terminal to be disconnected referring to a
lower apparatus list 50 of FIG. 7 (S10). Specifically, the
printer PR selects the mobile terminal Tb (that is, relevant
information including “MACb”) which is a used IV support
apparatus (“1” in S22 of FIG. 5, S24).

In'T232, the printer PR transmits a disconnection request to
the mobile terminal Tb to disconnect the wireless connection
with the mobile terminal Tb (S52 of FIG. 4). Accordingly, the
number of connections of the printer PR becomes less than
the upper limit number. Then, in T234, the printer PR
describes the disconnection time in the relevant information
of the mobile terminal Tb (S58).
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In'T236, the printer PR executes communication of various
signals for establishing a wireless connection with the mobile
terminal Ta to establish a wireless connection with the mobile
terminal Ta (S62 of FIG. 4). Accordingly, the number of
connections of the printer PR reaches the upper limit number
again. Then, in T238, the printer PR registers the relevant
information of the mobile terminal Ta in the apparatus list 50
(S64).

As described above, in this illustrative embodiment, when
the predetermined period has elapsed after the wireless con-
nection with the mobile terminal Ta, which is a legacy appa-
ratus, is disconnected and when a connection request is
received from the mobile terminal Ta (T228) in a state where
the number of connections of the printer PR matches the
upper limit number, the printer PR disconnects a wireless
connection with the mobile terminal Tb (T232). Accordingly,
the printer PR is able to appropriately re-establish a wireless
connection with the mobile terminal Ta.

(Case B: FIG. 8)

Aninitial state of FIG. 8 is similar to the initial state of FIG.
7.7T310 to T322 are similar to T210 to T222 of FIG. 7.

In T324, the printer PR receives a disconnection request
from the mobile terminal Te and detects that the wireless
connection with the mobile terminal Te is disconnected (YES
in S106 of FIG. 6). Accordingly, the number of connections of
the printer PR becomes less than the upper limit number. In
this case, in T326, the printer PR deletes the relevant infor-
mation of the mobile terminal Te from the apparatus list 50
(S108).

In T328, since there is one disconnection relevant informa-
tion (that is, relevant information including “MACa”) in
which the disconnection time is described in the apparatus list
50, the printer PR determines that there is the mobile terminal
Ta for which a wireless connection should be re-established
(YES in S110 of FIG. 6). In T328, since there is no discon-
nection relevant information including the apparatus type “IV
support”, the printer PR determines that there is no IV support
apparatus for which a wireless connection should be re-es-
tablished (NO in S112). As a result, the printer PR deletes
disconnection relevant information including the apparatus
type “legacy”, that is, the relevant information of the mobile
terminal Ta from the apparatus list 50 (S118). Accordingly, it
is possible to delete the relevant information of the mobile
terminal Ta from the apparatus list 50 before the predeter-
mined period elapses from the disconnection time.

In T330, when a connection request is received from the
mobile terminal Ta (YES in S2 of FIG. 4), the printer PR
determines that the number of connections of the printer PR
does not match the upper limit number (NO in S4). Then, in
T332, the printer PR executes communication of various
signals for establishing a wireless connection with the mobile
terminal Ta to establish a wireless connection with the mobile
terminal Ta (S62). Here, the respective operations corre-
sponding to T110 and T111 of FIG. 3 are executed on the
printer PR and the mobile terminal Ta, and the mobile termi-
nal Ta already acquires various kinds of information for estab-
lishing a wireless connection with the printer PR. Accord-
ingly, in T332, communication of WSC Exchange is not
executed. If T332 is executed, the number of connections of
the printer PR reaches the upper limit number again. Then, in
T334, the printer PR registers the relevant information of the
mobile terminal Ta in the apparatus list 50 (S64).

As described above, in this illustrative embodiment, when
a connection request is received from the mobile terminal Ta
(T330) in a state the number of connections of the printer PR
is less than the upper limit number before the predetermined
period elapses from a time when the wireless connection with
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the mobile terminal Ta, which is a legacy apparatus, is dis-
connected, the printer PR is able to appropriately re-establish
a wireless connection with the mobile terminal Ta (T332).

(Case C: FIG. 9)

An initial state of FIG. 9 is similar to the initial state of FIG.
7.T410 is similar to T210 of FIG. 7.

In T412, the printer PR selects a mobile terminal to be
disconnected referring to an apparatus list 50 of FIG. 9 (S10
of FIG. 4). Specifically, in T412, the printer PR selects the
mobile terminal Tb (that is, relevant information including
“MACDb”), which is a used IV support apparatus (“1” in S22,
S24), without selecting the mobile terminal Ta (that is, rel-
evant information including “MACa”), which is an in-use
legacy apparatus (“0” in S12 of FIG. 5).

In'T414, the printer PR transmits a disconnection request to
the mobile terminal Tb to disconnect the wireless connection
with the mobile terminal Tb (S52 of FIG. 4). Accordingly, the
number of connections of the printer PR becomes less than
the upper limit number. Then, in T416, the printer PR
describes the disconnection time in the relevant information
of'the mobile terminal Tb (S58). T420 and T422 are similar to
T220 and T222 of FIG. 7. T424 and T426 are similar to T324
and T326 of FIG. 8.

InT427, since there is one disconnection relevant informa-
tion (that is, relevant information including “MACbH”) in
which the disconnection time is described in the apparatus list
50, the printer PR determines that there is the mobile terminal
Tb for which a wireless connection should be re-established
(YES in S110 of FIG. 6). In T427, since there is disconnection
relevant information including the apparatus type “IV sup-
port”, the printer PR determines that there is an IV support
apparatus for which a wireless connection should be re-es-
tablished (YES in S112). As a result, the printer PR transmits
the Invitation Req. signal to the mobile terminal Tb (S114).
Then, in T428, the printer PR deletes the relevant information
of the mobile terminal Tb from the apparatus list 50 (S116).

In T430, when a connection request is received from the
mobile terminal Tb (YES in S2 of FIG. 4), the printer PR
determines that the number of connections of the printer PR
does not match the upper limit number (NO in S4). Then, in
T432, the printer PR executes communication of various
signals for establishing a wireless connection with the mobile
terminal Tb to establish a wireless connection with the mobile
terminal Tb (S62). Accordingly, the number of connections of
the printer PR reaches the upper limit number again. Then, in
T434, the printer PR registers the relevant information of the
mobile terminal Tb in the apparatus list 50 (S64).

As described above, in this illustrative embodiment, when
the number of connections of the printer PR becomes less
than the upper limit number (1424) after the wireless connec-
tion with the mobile terminal Tb, which is an IV support
apparatus, is disconnected, the printer PR transmits the Invi-
tation Req. signal to the mobile terminal Tb (T427) and is able
to appropriately re-establish a wireless connection with the
mobile terminal Th (T430, T432).

(Case D: FIG. 10)

An initial state of FIG. 10 is similar to the initial state of
FIG. 7. T510 to T522 are similar to T210 to T222 of FIG. 7.

In T530, when a connection request is received from the
mobile terminal Tf (YES in S2 of FIG. 4), the printer PR
determines that the number of connections of the printer PR
matches the upper limit number (YES in S4), and determines
that the inhibition flag of the mobile terminal Tf is not “ON”
(NO in S6). In this case, in T532, the printer PR selects a
mobile terminal to be disconnected referring to a lower appa-
ratus list 50 of FIG. 10 (S10). Specifically, in T532, the printer
PR selects the mobile terminal Tb (that is, relevant informa-
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tion including “MACb”), which is a used IV support appara-
tus (“171in S22 of FIG. 5, S24). The mobile terminal Ta, which
is a used legacy apparatus, is not selected as a mobile terminal
to be disconnected (“0” in S12) since the wireless connection
is already disconnected (that is, since the disconnection time
is described). T534 and T536 are similar to T414 and T416 of
FIG. 9.

InT540, the printer PR executes communication of various
signals for establishing a wireless connection with the mobile
terminal Tf'to establish a wireless connection with the mobile
terminal Tf (S62 of FIG. 4). Accordingly, the number of
connections of the printer PR reaches the upper limit number
again. Then, in T542, the printer PR registers the relevant
information of the mobile terminal Tf in the apparatus list 50
(S64).

(Continuation of FIG. 10: FIG. 11)

FIG. 11 is a sequence diagram which is the continuation of
FIG. 10. In T600, the printer PR receives a disconnection
request from the mobile terminal Tc and detects that the
wireless connection with the mobile terminal Tc is discon-
nected (YES in S106 of FIG. 6). Accordingly, the number of
connections of the printer PR becomes less than the upper
limit number. In this case, in T602, the printer PR deletes the
relevant information of the mobile terminal Tc from the appa-
ratus list 50 (S108).

In T627, since there are two disconnection relevant infor-
mation (that is, relevant information including “MACa” and
relevant information including “MACb”) in which the dis-
connection time is described in the apparatus list 50, the
printer PR determines that there are two mobile terminals Ta
and Tb for which a wireless connection should be re-estab-
lished (YES in S110 of FIG. 6). In T627, since there is
disconnection relevant information (that is, relevant informa-
tion including “MACb”) including the apparatus type “IV
support”, the printer PR determines that there is an IV support
apparatus for which a wireless connection should be re-es-
tablished (YES in S112). As a result, the printer PR transmits
the Invitation Req. signal to the mobile terminal Tb (S114).
T628 to T634 are similar to T428 to T434 of FIG. 9.

As described above, in this illustrative embodiment, when
there are both of an IV support apparatus and a legacy appa-
ratus for which a wireless connection should be re-estab-
lished, the printer PR preferentially re-establishes a wireless
connection with the mobile terminal Tb, which is an IV sup-
port apparatus. Accordingly, the printer PR is able to re-
establish a wireless connection with an apparatus (that is, an
IV support apparatus), for which a wireless connection
should be re-established, promptly after the number of con-
nections of the printer PR becomes less than the upper limit
number.

(Case E: FIG. 12)

In an initial state of FIG. 12, the printer PR establishes a
wireless connection with each of four mobile terminals Ta
and Td to Tf. That is, the number of connections of the printer
PR reaches the upper limit number “4”. The printer PR has
transmitted the disconnection request to the mobile terminals
Tb and Tc formerly to disconnect the wireless connection.
Therefore, in the apparatus list 50, the disconnection time is
described in the relevant information of each of the mobile
terminals Tb and Tc.

In T800, the printer PR receives the disconnection request
from the mobile terminal Ta and detects that the wireless
connection with the mobile terminal Ta is disconnected (YES
in S106 of FIG. 6). Accordingly, the number of connections of
the printer PR becomes less than the upper limit number. In
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this case, in T802, the printer PR deletes the relevant infor-
mation of the mobile terminal Ta from the apparatus list 50
(S108).

In T827, since there are two disconnection relevant infor-
mation (that is, relevant information including “MACbH” and
relevant information including “MACc”) in which the dis-
connection time is described in the apparatus list 50, the
printer PR determines that there are the two mobile terminals
Tb and Tc for which a wireless connection should be re-
established (YES in S110 of FIG. 6). In T827, since there are
two disconnection relevant information including the appa-
ratus type “IV support”, the printer PR determines that there
are two IV support apparatuses for which a wireless connec-
tion should be re-established (YES in S112). Accordingly, in
T827, the printer PR selects one disconnection relevant infor-
mation (that is, relevant information including “MACbH”), in
which the oldest disconnection time is described, out of the
two disconnection relevant information including the appa-
ratus type “IV support” and transmits the Invitation Req.
signal to the mobile terminal Tb (S114). T828 to T834 are
similar to T428 to T434 of FIG. 9.

As described above, in this illustrative embodiment, when
there are two or more IV support apparatuses for which a
wireless connection should be re-established, the printer PR
preferentially re-establishes a wireless connection with the
mobile terminal Tb, for which a wireless connection with the
printer PR is disconnected earlier. Therefore, it is possible to
suppress the occurrence of a case where a wireless connection
with the mobile terminal Tb is not re-established over a long
period.

(Correspondence)

The printer PR and the printing function are respectively
examples of “wireless communication apparatus” and
“image processing function”. A legacy apparatus and a WFD
apparatus (that is, an IV support apparatus and an IV non-
support apparatus) are respectively examples of “first type
apparatus” and “second type apparatus”. An IV support appa-
ratus and an IV non-support apparatus are respectively
examples of “support apparatus” and “non-support appara-
tus”. The WFD system is an example of “specific wireless
communication system”. The G/O negotiation of the WFD
system is an example of “a mechanism for executing wireless
communication for determining a base station and a client
station of a wireless network™. The Invitation Req. signal is an
example of “predetermined command”.

In the case A of FIG. 7, the mobile terminal Te and the
mobile terminal Ta are respectively examples of “first specific
apparatus” and “first target apparatus”. The connection
request of T210 and the disconnection request of T214 are
respectively examples of “first wireless connection request”
and “first disconnection request”. A case where the connec-
tion request of 1224 is received is an example of “a case
where a wireless connection request is received from a first
target apparatus in a state where the number of connections
matches the upper limit number before a predetermined
period elapses”. A case where the connection request of T228
is received is an example of “a case where a predetermined
period has elapsed and a wireless connection request is
received from a first target apparatus in a state where the
number of connections matches the upper limit number”.

Inthe case B of FIG. 8, a case where the connection request
0of'T330 is received is an example of “a case where a wireless
connection request is received from a first target apparatus in
a state where the number of connections is less than the upper
limit number before a predetermined period elapses”.

In the case D of FIG. 10, the mobile terminal Te, the mobile
terminal Tf, the mobile terminal Ta, and the mobile terminal
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Tb are respectively examples of “first specific apparatus”,
“second specific apparatus”, “first target apparatus”, and
“second target apparatus”. The connection request of T510,
the connection request of T530, the disconnection request of
T514, and the disconnection request of T534 are respectively
examples of “first wireless connection request”, “second
wireless connection request”, “first disconnection request”,
and “second disconnection request”.

The processing of S2, the processing (that is, the process-
ing of FIG. 5) of S10, the processing of S52, and the process-
ing of S62 of FIG. 4 are respectively examples of “receiving
operation”, “selecting operation”, “disconnecting opera-
tion”, and “establishing operation”. The processing of S6, the
processing of S8, and the processing of S56 of FIG. 4, and the
processing of S102 and the processing of S104 of FIG. 6 are
examples of “disconnecting operation”.

While the present invention has been shown and described
with reference to certain illustrative embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims.

Modified Illustrative Embodiment 1

In the above-described illustrative embodiment, the CPU
32 of the printer PR selects a used apparatus as a mobile
terminal to be disconnected without selecting an unused or an
in-use apparatus in the processing of F1G. 5. Alternatively, the
CPU 32 may select an unused or a used apparatus without
selecting an in-use apparatus. In another modified illustrative
embodiment, the CPU 32 may select a mobile terminal to be
disconnected regardless of the use status. That is, “N1 appa-
ratuses” may include an apparatus in which an application is
being activated.

Modified Illustrative Embodiment 2

In the above-described illustrative embodiment, the CPU
32 of the printer PR preferentially selects a legacy apparatus
as a mobile terminal to be disconnected over an IV support
apparatus in the processing of FIG. 5. Alternatively, the CPU
32 may preferentially select an IV support apparatus as a
mobile terminal to be disconnected over a legacy apparatus.
The printer PR is unable to re-establish a wireless connection
with a legacy apparatus if a connection request automatically
transmitted from the legacy apparatus is not received.
Accordingly, when a function of automatically transmitting a
connection request is invalidated in a legacy apparatus, the
printer PR is unable to automatically receive a connection
request from the legacy apparatus and is unable to re-establish
a wireless connection with the legacy apparatus. In contrast,
the printer PR is able to transmit the Invitation Req. signal to
an [V support apparatus after a wireless connection with the
IV support apparatus is disconnected. Accordingly, the
printer PR is able to appropriately re-establish a wireless
connection with the IV support apparatus. That is, the printer
PR may preferentially select the IV support apparatus as a
mobile terminal to be disconnected over the legacy apparatus
to increase the possibility of re-establishment of a wireless
connection. In general, the “selecting operation” may prefer-
entially select the second type apparatus as the first target
apparatus over the first type apparatus.

Modified Illustrative Embodiment 3

The CPU 32 of the printer PR may not execute the process-
ing of S102 and S104 in the processing of FIG. 6. That is, the
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“establishing operation” may not re-establish a wireless con-
nection with the first target apparatus when a wireless con-
nection request is received from the first target apparatus in a
state where the number of connections is less than the upper
limit number before a predetermined period elapses.

Modified Illustrative Embodiment 4

In the processing of FIG. 6, when there are both of an IV
support apparatus and a legacy apparatus for which a wireless
connection should be re-established, the CPU 32 of the
printer PR preferentially re-establishes a wireless connection
with the IV support apparatus. Alternatively, the CPU 32 may
preferentially re-establish a wireless connection with the
legacy apparatus. For example, in an environment where an
apparatus (for example, a PC, a server, or the like) capable of
frequently executing communication with the printer PR is
used as a legacy apparatus, it is preferable to use a configu-
ration in which a wireless connection with the legacy appa-
ratus is preferentially re-established. That is, the “establish-
ing operation” may preferentially re-establish a wireless
connection with the first target apparatus as the first type
apparatus over the second target apparatus, which is a support
apparatus.

Modified Illustrative Embodiment 5

The CPU 32 of the printer PR may activate so-called
SoftAP to cause the printer PR to operate as a pseudo AP,
instead of causing the printer PR to operate as the G/O appa-
ratus of the WFD system. In this modified illustrative embodi-
ment, the CPU 32 is able to form a wireless network in which
the printer PR operates as a base station.

Modified Illustrative Embodiment 6

The “wireless communication apparatus” is not limited to
the printer PR, and may be other kinds of apparatus (for
example, a scanner, a facsimile machine, a telephone, a multi-
function peripheral, a wireless access point, a PC, a mobile
terminal, and the like). In general, the “wireless communica-
tion apparatus” may be any kind of apparatus insofar as the
apparatus operates as a base station of a wireless network and
is able to establish a wireless connection with an external
apparatus. For example, when a scanner is used as “wireless
communication apparatus”, a scanning function is an
example of “image processing function”.

Modified Illustrative Embodiment 7

In the above-described illustrative embodiment, the CPU
32 of the printer PR executes the program 36 (that is, soft-
ware) in the memory 34, whereby the respective kinds of
processing of FIGS. 2 to 6 are executed. Alternatively, at least
one of the respective kinds of processing of FIGS. 2 to 6 may
be realized by hardware, such as a logic circuit.

The technical elements described in this specification or
the drawings exhibit technical utility singly or in various
combinations and are not limited to the combinations
described in the appended claims as filed. The techniques
illustrated in this specification or the drawings simulta-
neously attain a plurality of purposes, and attaining one of the
purposes per se offers technical utility.

What is claimed is:
1. A wireless communication apparatus comprising:
a processor; and
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memory storing instructions that, when executed by the

processor, cause the wireless communication apparatus

to perform operations comprising:

in a state where a number of connections which is a
number of wireless connections currently being
established by the wireless communication apparatus
operating as a base station of a wireless network
matches an upper limit number, receiving a first wire-
less connection request from a first specific apparatus;

when the first wireless connection request is received
from the first specific apparatus, selecting a first target
apparatus to be disconnected, from among N1 appa-
ratuses which currently establish a wireless connec-
tion with the wireless communication apparatus
(where N1 is an integer equal to or greater than two),
wherein when the N1 apparatuses include a plurality
oftypes of apparatuses including a first type apparatus
which is connectable with the wireless communica-
tion apparatus and not supported with the wireless

10
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wherein the first type apparatus has a function of automati-

cally transmitting the wireless connection request to the
wireless communication apparatus even if an instruction
is not given from a user after a wireless connection with
the wireless communication apparatus is disconnected
due to reception of the disconnection request from the
wireless communication apparatus.

3. The wireless communication apparatus according to
claim 2,
wherein the operations further comprise:

when the wireless connection request is received from
the first target apparatus in a state where the number of
connections is less than the upper limit number, and
the wireless connection request is received before the
predetermined period elapses from the time when the
first type apparatus is selected as the first target appa-
ratus and the wireless connection with the first target
apparatus is disconnected, re-establishing a wireless
connection with the first target apparatus.

4. The wireless communication apparatus according to
claim 1, wherein the selecting preferentially selects the first
type apparatus as the first target apparatus over the second

connection according to a specific wireless commu- 20
nication system, and a second type apparatus which is
connectable with the wireless communication appa-
ratus and supported with the wireless connection type apparatus.
according to the specific wireless communication 5. The wireless communication apparatus according to
system, the selecting preferentially selects, basedona 25 claim 1,
disconnection priority determined in advance for the wherein the second type apparatus includes a support appa-
plurality of types of apparatuses, an apparatus of a ratus which is configured to support a predetermined
type having a highest disconnection priority as the command for prompting participation in the wireless
first target apparatus; network, and a non-support apparatus which is not con-
transmitting a first disconnection request to the first tar- 30 figured to support the predetermined command, and
get apparatus to disconnect a wireless connection wherein when the N1 apparatuses include the support

with the first target apparatus; and
establishing a wireless connection with the first specific
apparatus after the wireless connection with the first

apparatus and the non-support apparatus, the selecting
preferentially selects the support apparatus as the first
target apparatus over the non-support apparatus.

6. The wireless communication apparatus according to
claim 5, wherein the operations further comprise:
when a state where the number of connections matches the

target apparatus is disconnected, 35
wherein the first type apparatus has a function to auto-
matically transmit a reconnection request to the wire-

less communication apparatus after being discon-
nected from the wireless communication apparatus

of'a wireless connection currently established by the
wireless communication apparatus,

upper limit number is transitioned to a state where the
number of connections is less than the upper limit num-

by receiving the first disconnection request from the 40 ber after the support apparatus is selected as the first
wireless communication apparatus, and target apparatus and the wireless connection with the

wherein the selecting preferentially selects the first type first specific apparatus is established, transmitting the
apparatus as the first target apparatus over the second predetermined command to the first target apparatus to
type apparatus. re-establish a wireless connection with the first target

2. The wireless communication apparatus according to 45 apparatus.
claim 1, 7. The wireless communication apparatus according to
wherein the operations further comprise: claim 1,

when a wireless connection request is received from the wherein the second type apparatus includes a support appa-
first target apparatus in a state where the number of ratus which is configured to support a predetermined
connections matches the upper limit number, and the 50 command for prompting participation in the wireless
wireless connection request is received before a pre- network, and a non-support apparatus which is not con-
determined period elapses from a time when the first figured to support the predetermined command, and
type apparatus is selected as the first target apparatus wherein the operations further comprise:
and the wireless connection with the first target appa- in a state where the number of connections matches the
ratus is disconnected, inhibiting disconnection of a 55 upper limit number after the wireless connection with
wireless connection currently established by the wire- the first specific apparatus is established, receiving a
less communication apparatus; and second wireless connection request from a second

when a wireless connection request is received from the specific apparatus;
first target apparatus in a state where the number of when the second wireless connection request is received
connections matches the upper limit number, and the 60 from the second specific apparatus, selecting a second
wireless connection request is received after the pre- target apparatus to be disconnected, from among N2
determined period has elapsed from the time when the apparatuses which currently establish a wireless con-
first type apparatus is selected as the first target appa- nection with the wireless communication apparatus
ratus and the wireless connection with the first target (where N2 is an integer equal to or greater than 2);
apparatus is disconnected, permitting disconnection 65 transmitting a second disconnection request to the sec-

ond target apparatus to disconnect a wireless connec-
tion with the second target apparatus;
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establishing a wireless connection with the second spe-
cific apparatus after the wireless connection with the
second target apparatus is disconnected; and

when a state where the number of connections matches
the upper limit number is transitioned to a state where
the number of connections is less than the upper limit
number after the first type apparatus is selected as the
first target apparatus and the wireless connection with
the first specific apparatus is established, and the sup-
port apparatus is selected as the second target appa-
ratus and the wireless connection with the second
specific apparatus is established, re-establishing a
wireless connection with the second target apparatus
which is the support apparatus preferentially over the
first target apparatus which is the first type apparatus.

8. The wireless communication apparatus according to
claim 1,

wherein the second type apparatus includes a support appa-

ratus which is configured to support a predetermined

command for prompting participation in the wireless

network, and a non-support apparatus which is not con-

figured to support the predetermined command, and

wherein the operations further comprise:

in a state where the number of connections matches the
upper limit number after the wireless connection with
the first specific apparatus is established, receiving a
second wireless connection request from a second
specific apparatus;

when the second wireless connection request is received
from the second specific apparatus, selecting a second
target apparatus to be disconnected, from among N2
apparatuses which currently establish a wireless con-
nection with the wireless communication apparatus
(where N2 is an integer equal to or greater than 2);

transmitting a second disconnection request to the sec-
ond target apparatus to disconnect a wireless connec-
tion with the second target apparatus;

establishing a wireless connection with the second spe-
cific apparatus after the wireless connection with the
second target apparatus is disconnected; and

when a state where the number of connections matches
the upper limit number is transitioned to a state where
the number of connections is less than the upper limit
number after the first type apparatus is selected as the
first target apparatus and the wireless connection with
the first specific apparatus is established, and the sup-
port apparatus is selected as the second target appa-
ratus and the wireless connection with the second
specific apparatus is established, re-establishing a
wireless connection with the first target apparatus for
which a wireless connection with the wireless com-
munication apparatus is disconnected earlier between
the first target apparatus and the second target appa-
ratus, preferentially over the second target apparatus.

9. The wireless communication apparatus according to
claim 1, wherein the specific wireless communication system
has a mechanism in which, when a wireless connection is
established between a pair of apparatuses to form a wireless
network, the pair of apparatuses executes wireless communi-
cation for determining a base station and a client station of the
wireless network.

10. The wireless communication apparatus according to
claim 1, wherein the N1 apparatuses are apparatuses, in
which an application for causing the wireless communication
apparatus to execute an image processing function is not
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activated, among all apparatuses which currently establish a
wireless connection with the wireless communication appa-
ratus.

11. A non-transitory computer-readable medium having a
computer program stored thereon and readable by a processor
of a wireless communication apparatus, the computer pro-
gram, when executed by the processor, causing the wireless
communication apparatus to perform operations comprising:

in a state where a number of connections which is a number

of wireless connections currently being established by
the wireless communication apparatus operating as a
base station of a wireless network matches an upper limit
number, receiving a wireless connection request from a
specific apparatus;

when the wireless connection request is received from the

specific apparatus, selecting a target apparatus to be
disconnected, from among N1 apparatuses which cur-
rently establish a wireless connection with the wireless
communication apparatus (where N1 is an integer equal
to or greater than two), wherein when the N1 appara-
tuses include a plurality of types of apparatuses includ-
ing a first type apparatus which is inoperable connect-
able with the wireless communication apparatus and not
supported with the wireless connection according to a
specific wireless communication system, and a second
type apparatus which is connectable with the wireless
communication apparatus and supported with the wire-
less connection according to the specific wireless com-
munication system, the selecting preferentially selects,
based on a disconnection priority determined in advance
for the plurality of types of apparatuses, an apparatus of
a type having a highest disconnection priority as the
target apparatus;

transmitting a disconnection request to the first target appa-

ratus to disconnect a wireless connection with the target
apparatus; and

establishing a wireless connection with the specific appa-

ratus after the wireless connection with the target appa-
ratus is disconnected,

wherein the first type apparatus has a function to automati-

cally transmit a reconnection request to the wireless
communication apparatus after being disconnected
from the wireless communication apparatus by receiv-
ing the disconnection request from the wireless commu-
nication apparatus, and

wherein the selecting preferentially selects the first type

apparatus as the target apparatus over the second type
apparatus.

12. The non-transitory computer-readable medium accord-
ing to claim 11, wherein the specific wireless communication
system is compliant with Wi-Fi Direct standard.

13. The wireless communication apparatus according to
claim 1, wherein the specific wireless communication system
is compliant with Wi-Fi Direct standard.

14. A wireless communication apparatus comprising:

a processor; and

memory storing instructions that, when executed by the

processor, cause the wireless communication apparatus

to perform operations comprising:

in a state where a number of connections which is a
number of wireless connections currently being
established by the wireless communication apparatus
operating as a base station of a wireless network
matches an upper limit number, receiving a wireless
connection request from a specific apparatus;

when the wireless connection request is received from
the specific apparatus, selecting a target apparatus to
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be disconnected, from among N1 apparatuses which
currently establish a wireless connection with the
wireless communication apparatus (where N1 is an
integer equal to or greater than two), wherein when
the N1 apparatuses include a plurality of types of
apparatuses including a first type apparatus which is
connectable with the wireless communication appa-
ratus and not supported with the wireless connection
according to a specific wireless communication sys-
tem, and a second type apparatus which is connect-
able with the wireless communication apparatus and
supported with the wireless connection according to
the specific wireless communication system, the
selecting preferentially selects, based on a disconnec-
tion priority determined in advance for the plurality of
types of apparatuses, an apparatus of a type having a
highest disconnection priority as the target apparatus;

transmitting a disconnection request to the target appa-
ratus to disconnect a wireless connection with the
target apparatus; and

establishing a wireless connection with the specific
apparatus after the wireless connection with the target
apparatus is disconnected,

wherein the second type apparatus includes a support
apparatus which is configured to support a predeter-
mined command that is transmittable according to the
specific wireless communication system for prompt-
ing participation in the wireless network, and a non-
support apparatus which is not configured to support
the predetermined command, and

wherein when the N1 apparatuses include the support
apparatus and the non-support apparatus, the select-
ing preferentially selects the support apparatus as the
target apparatus over the non-support apparatus.

15. The wireless communication apparatus according to
claim 14, wherein the specific wireless communication sys-
tem is compliant with Wi-Fi Direct standard.

16. A non-transitory computer-readable medium having a
computer program stored thereon and readable by a processor
of a wireless communication apparatus, the computer pro-
gram, when executed by the processor, causing the wireless
communication apparatus to perform operations comprising:

in a state where a number of connections which is a number

of wireless connections currently being established by
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the wireless communication apparatus operating as a
base station of a wireless network matches an upper limit
number, receiving a wireless connection request from a
specific apparatus;

when the wireless connection request is received from the
specific apparatus, selecting a target apparatus to be
disconnected, from among N1 apparatuses which cur-
rently establish a wireless connection with the wireless
communication apparatus (where N1 is an integer equal
to or greater than two), wherein when the N1 appara-
tuses include a plurality of types of apparatuses includ-
ing a first type apparatus which is connectable with the
wireless communication apparatus and not supported
with the wireless connection according to a specific
wireless communication system, and a second type
apparatus which is connectable with the wireless com-
munication apparatus and supported with the wireless
connection according to the specific wireless communi-
cation system, the selecting preferentially selects, based
on a disconnection priority determined in advance for
the plurality of types of apparatuses, an apparatus of a
type having a highest disconnection priority as the target
apparatus;

transmitting a disconnection request to the target apparatus
to disconnect a wireless connection with the target appa-
ratus; and

establishing a wireless connection with the specific appa-
ratus after the wireless connection with the target appa-
ratus is disconnected,

wherein the second type apparatus includes a support appa-
ratus which is configured to support a predetermined
command that is transmittable according to the specific
wireless communication system for prompting partici-
pation in the wireless network, and a non-support appa-
ratus which is not configured to support the predeter-
mined command, and

wherein when the N1 apparatuses include the support
apparatus and the non-support apparatus, the selecting
preferentially selects the support apparatus as the target
apparatus over the non-support apparatus.

17. The non-transitory computer-readable medium accord-

ing to claim 16, wherein the specific wireless communication
system is compliant with Wi-Fi Direct standard.
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